HA43% T2 = + I

2021 & 11H

Chinese Journal of Geotechnical Engineering

R

i

Vol. 43 Supp. 2

Nov. 2021

DOI: 10.11779/CJGE2021S2008

S ER SRS 7R KR IiE

FRE", T OB, & &V TER, BXAY, Kee
(1. WL RS 5+ T8 E S S50, Wir BN 310058; 2. WL KEBE WA 0, HIT BN 310058)

O REVEEH X R X oA AT e, G P s AU A RHR AR AU, R AR, FLBRK
TEE AN 5 R AR R E SRR EER, RESCE ARG RS HRE . 52T OpenGeoSys ARG &, Wifltl%
Y& R AT LY 7R, (S RV BB R 2 AT s BINSAR T E SR R, ik Clapeyron Al Kelvin-Laplace
ST AMRERIEFE I PHRIE B I IERR; @ T mA R ER A S A, 2 T OpenGeoSys
P& SO R EUEARD .l ORI AR E S R TR RS, PR R T S AN L R AR A AR
TN TR, AN 3 P A A AE 22 DO LR S5 FE IR R RSO RT, LIRS, R
RS, IREERNER, FLEHMEEIE N R IR BRI R LR I B e K
XK WAL B ARHASES; OpenGeoSys; %

FESES: TU443 XHRFRIRAD: A XEHS: 1000 - 4548(2021)S2 - 0032 - 04

EBE Y FHE(1985—), B, WL, BIBER, B 777 109 TR 2 588 & A0t + 0F%  E-mail: lujunwang@zju.edu.cn.

Thermo-hydro-mechanical coupling analysis model for unsaturated soils with
high degree of saturation and its verification
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Abstract: Unsaturated soils with high saturation (USHS) are widely distributed around the coastal areas and rivers / lakes in
China, whose internal free bubbles are sensitive to temperature and pressure, causing complex thermo-hydro-mechanical (THM)
coupling responses and subsequent changes of soil compression and seepage characteristics. Based on the FEM platform
OpenGeoSys, the governing equations for saturated soils are expanded to be applied for USHS by introducing the gas mass
equation. The Clapeyron, Kelvin-Laplace and other equations are embedded, and a THM coupling model for USHS is
established, thus enriching the processes and functions of OpenGeoSys. Verification cases are carried out by comparing with
the experimental and numerical results, and then the coupling behaviors of USHS are further explored. It is revealed that the
consolidation process of soils can be significantly affected by closed bubbles. When temperature and pressure change, the
pressure dissipation dominates initially, whereas accumulates and reaches the peak with heat transfer and enhancement. The gas

diffusion can be accelerated by temperature rise, meaning greater pressure dissipation rate accompanied by higher temperature.
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Fig. 2 Comparison of pore water pressures over time
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Table 2 Parameters for non-isothermal casel'?!
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Fig. 4 Variation of excess pore water pressure with time
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